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Annual mass of spent fuel dischargedAnnual mass of spent fuel discharged

PWR 64% BWR 36% ( avg. 1970-1998)
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If processing “older fuel first”
SF ≥34 years old for the lifetime of the plant 

Year of Removal from Reactor

C
um

ul
at

iv
e 

Sp
en

t F
ue

l P
ro

ce
ss

ed
 (M

TH
M

)

20150

10000

20000

30000

40000

19
68

19
69

19
70

19
71

19
72

19
73

19
74

19
75

19
76

19
77

19
78

19
79

19
80

19
81

19
82

19
83

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

2020

2025

2030

2040

Pr
oc

es
si

ng
 y

ea
r



Lower burn-up fuel processed early, higher later
First 10 years <30000 MWd/MTIHM

Second 10 years <40000 MWd/MTIHM
A 30 year plant will process fuel generated during 1969-2009
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Average Average burnupburnup for LWR spent fuelfor LWR spent fuel
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There are about 160000 spent  fuel elements already  in storage 
(135000 as of 1998) and about 6000 are generated every year



Cumulative 1970Cumulative 1970--19981998
39000 39000 tonnestonnes of spent fuelof spent fuel

average average burnupburnup 31400 31400 MWdMWd/MTIHM/MTIHM
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● U has significant commercial value
● Cladding mass very large,

needs treatment to avoid repository



Volatile species represent about 19% of the FP’s
Large amount of radionuclides. Thus, off-gas treatment must be 

addressed. Near-zero emissions probably required
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TRU content in TRU content in 
2000 MTHM PWR2000 MTHM PWR

PWR
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Main fission products from 2000 MTHM after 30 years
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After processing, After processing, 
the decay heat from the residual the decay heat from the residual 
FP’s is very smallFP’s is very small
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>98% FP heat 
but only 
~15% FP mass



Heat Released by TRUHeat Released by TRU
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200 waste packages are                                        
required for 2000 tonnes
of spent fuel

# Heat     # Ceramic     #  Glass

1 waste package has a 
capacity of : 11 KW 
or 10 m3, or 10 tonnes
of spent fuel
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Cladding from 2000 tonnes
of spent fuel requires 
about 12 waste packages

A 2000 tonnes plant would 
generate 16 to 32 waste 
packages of HLW glass
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ConclusionsConclusions
Long cooled (~34 years) spent fuel can be fed 
to the processing plant during its lifetime.
– Radiation fields and heat are significantly reduced
– Lower separation efficiency is needed, thus 

reducing capital and operational costs
– Lower waste disposal costs

Processing capacity must address larger 
amount of U during early years and larger 
amounts of actinides and fission products in 
later years.


